This paper examines the level of innovative performance sourced from foreign research and development (R&D) subsidiaries by taking into consideration the involvement of three cross-classified factors; headquarters (HQ), host location and R&D subsidiary. Although numerous research studies have focused their interest on the above aspect, the multilevel nature of these three parameters is still greatly ignored. The empirical analysis draws on a dataset of 173 R&D subsidiaries classified by 57 parent companies (HQs) and 25 host locations (foreign countries). Accordingly, the contribution of this study is principally of a methodological nature, since a cross-classified multilevel model (MLM) is implemented using three different data sources (patent data, survey-based data and country-level data). The results suggest that the HQ?s influence is almost four times more important than host location aspects with respect to their total impact on the R&D subsidiary?s innovative performance. As concerns the multilevel regression results, it is suggested that collaboration between scientists belonging to different nationalities within the R&D subsidiary is a positive indicator of innovative performance. Furthermore, R&D subsidiaries mandated by their HQs to develop new products rather than improvements on existing inventions are found to perform better.
Introduction
Innovative performance has been increasingly considered as one of the most critical aspects of the MNC. Particularly during the last three decades, there has been a growing number of studies dedicated to the international business (IB) field showing a particular interest in exploring and explaining the factors which shape the level of innovative performance of MNCs' foreign R&D subsidiaries (Almeida and Phene, 2004; Belderbos, 2001; Ghoshal and Bartlett, 1988; Lahiri, 2010; Mudambi and Navarra, 2004; Mudambi et al., 2007; Phene and Almeida, 2008) . It is known that MNCs aim to tap their R&D operations away from the HQ location in order to integrate their home-base augmenting (HBA) and/or home-base exploiting (HBE) activities (Kuemmerle, 1997) . In order for an MNC to decide to enter into a foreign (host) location and consequently establish an R&D subsidiary, it is required that a precise strategic plan should be executed. This plan will define the main responsibilities of the unit, as well as the context of its organizational structure. Nowadays, it is widely known that foreign-based subsidiaries are embedded in two different, but very interesting -in terms of knowledge generation -environments at the same time; these are (a) the MNC internal environment and (b) the external environment of the host country (Almeida and Phene, 2004) .
In more simple words, apart from the R&D subsidiary itself, there are two other crucial elements that embrace the R&D unit and determine to a great extent the level of its innovative performance. The HQ (parent company) and the host location (environment) in which the R&D subsidiary operates.
Although the majority of the existing empirical studies on this subject (i.e. innovative performance of MNCs' foreign R&D subsidiaries) incorporate data from three different levels (location, industry and firm level data), as was also suggested by Buckley and Casson (1976) , there are still a few unobserved effects that have been ignored and accordingly should be further explored with caution. First, although the great majority of related studies use subsidiary-, parent-and host location-level data, these are predominantly used in nonhierarchical models; that is, they do not consider the multilevel nature of the aforementioned data. As a result, it can reasonably be asserted that unobserved effects deriving from the implementation of non-hierarchical models on multilevel data exist and may lead to ambiguous estimates (Snijders and Bosker, 1999) . Second, when multilevel data are used in a research study and accordingly an MLM is implemented, one of the advantages that is offered to the researcher is the estimation of the exact variance components which are attributed to each of the examined classifications of interest to us. Specifically, in this research study, it is possible to derive the precise level of heterogeneity of parent companies' and host countries' characteristics in regard to the degree to which these influence the level of the R&D unit's innovative performance. Consequently, it can be stated that the novelty and contribution of this study is twofold and that this principally derives from the differentiated methodological approach that is incorporated.
Bearing in mind that the innovative performance of MNCs' foreign R&D subsidiaries is considered a well-studied research topic nowadays, this study's aim is to bring to attention the estimation dynamics of an MLM when data of a multilevel nature are used. Through the inclusion of data from three different sources (patent data, survey-based data and aggregatelevel data) and levels (HQ, host location and firm-level data), as well as by implementing a cross-classified MLM, this study contributes to our existing knowledge by incorporating a rather novel methodological approach. The next section analyzes the multilevel determinants affecting MNC R&D subsidiaries' innovative performance. What follows is the presentation of data used in this study, as well as the detailed analysis of each variable. Next, a comprehensive analysis of the incorporated research method (MLM) and its related aspects is presented. The following section portrays the results of the estimated models. Finally, the last part of this study includes concluding remarks, while all the recognizable caveats and future research opportunities are brought to attention.
Multilevel determinants of innovative performance
As has already been highlighted in the introduction, innovative performance of R&D subsidiaries is a feature determined by multilevel factors and not by single (horizontal) ones.
The following theoretical parts are analyzed according to the level each group of determinants belongs to. Consequently, the next subsection analyzes the firm (subsidiary)-level factors affecting innovative performance, while special attention is given to cooperation among actors, both inside and outside the R&D subsidiary. The next subsection focuses on HQ characteristics and more specifically on the level of autonomy and the different roles that decentralized R&D subsidiaries are mandated to perform. The final subsection sheds light on host country determinants, derived from both the economic geography and National Innovation System (NIS) literature.
First (lower) level factors: R&D subsidiary and cooperation
As is already known from the existing literature, the level of R&D cooperation between different actors inside an organization is perceived as a factor of fundamental importance for the efficient functioning of a firm. Teamwork has multidimensional forms, and this dimensionality can be illustrated in the nature of actors cooperating in a particular R&D project. Numerous research studies have come up with findings which support the positive linkage between intra-, inter-and extra-unit collaboration and innovative performance. More specifically, MNCs' subsidiaries' teamwork, as a form of cooperation and sourcing of internal or external knowledge, has been proven to be a positive determinant of knowledge generation (Becker and Dietz, 2004; Caloghirou et al., 2004; Lahiri, 2010; Mudambi et al., 2007; Sumelius and Sarala, 2008; Tsai, 2001; Tsai and Ghosal, 1998; Yamin and Otto, 2004) .
Furthermore, there is a plethora of empirical findings supporting the view that firms which expand their network and vertical cooperation (i.e. cooperation with suppliers and clients) enjoy an important enhancement in regard to their innovative performance (Belderbos et al., 2004; Bengtsson and Solvell, 2004; Chang, 2003; Miotti and Sachwald, 2003) . From the above facts and figures, there is evidence that R&D cooperation with both the internal and external environment enhances the unit's overall innovative performance.
Second (higher) level factors

The HQ's influential role
Traditional IB theory shows that the MNC R&D subsidiary operates neither as a sole entity nor as an autonomous one. On the contrary, and considering the particular sensitivity that exists on aspects related to possible knowledge spillovers, the organizational structure of the subsidiary is predominantly determined by a hierarchical model, which is originally sourced from the parent company (HQ). More specifically, the level of autonomy of an R&D unit is to a great extent determined by the authorization provided by the HQ. The degree of decentralization that is given to the R&D subsidiary is related to the level of innovative performance of the latter. Subsidiaries enjoying a higher level of autonomy from their HQs are usually more prone to produce more competence-creating innovations than their counterparts surrounded by a strongly tied (de)centralization scheme. Previously, Bartlett and Ghosal (1989) empirically confirmed the notion that subsidiaries' level of autonomy is related to enhancement of MNCs' innovative performance. In the same manner, Persaud et al. (2002) , researching R&D labs belonging to MNCs in Triad nations, show that increased autonomy in terms of collaboration with external actors has a positive effect on the innovative proficiency of the R&D subsidiary. Similarly, Boehe (2008) , conducting a more recent empirical study on MNC subsidiaries based in Brazil, finds that more innovative units seem to enjoy greater autonomy than less innovative ones. Apparently, it can be derived that highly autonomous subsidiaries have the flexibility to establish ties with external actors, create synergies and interact with their peripheral environment (cluster) more regularly.
Furthermore, the mandated role of the decentralized R&D subsidiary is another factor frequently related to the innovative performance of the unit. Pearce (1999) demonstrates that
MNCs are now showing a more knowledge-generating attitude, as they move in a more evolutionary direction as regards the role given to their decentralized R&D labs. As a result, the labs have now demonstrated a different approach, since they have become involved with product development rather than adaptation and improvement processes. R&D subsidiaries with a pure research-orientated profile are expected to perform better on innovation than those units mandated to complement existing knowledge or make improvements to existing products.
Host country characteristics
Apart from the HQ's engagement in the R&D subsidiary's activities, another factor of critical importance is the host location's particular characteristics. Traditional aspects deriving from the economic geography literature, such as the degree of geographical and cultural proximity of the subsidiary to the HQ location, as well as macroeconomic indicators shaping the level of the host economy and indicating the depth of the market (such as GDP per capita) are valued as crucial determinants of innovative performance. Besides, it is empirically known that large domestic markets are more likely to attract greater amounts of R&D investments of the HBE sort (Cantwell and Piscitello, 2002; Dachs and Pyka, 2010; Kumar, 1996; Kumar, 2001) .
From the NIS perspective, even more influential for the subsidiary are the level of the intellectual property rights (IPR) protection regime and the richness of scientific endowment in the host location. Although an increased level of vertical and inter-firm cooperation may lead to the broad improvement of a firm's innovation, there is always the fear of knowledge spillovers which make firms more skeptical and reluctant to further exploit the gains of such collaboration. Cassiman and Veugelers (2002) , analyzing firm level data from Belgium, find that in many cases very sensitive information is exposed to third parties, creating spillovers with immensely negative outcomes for the firm. In this situation, only firms which are capable of protecting their knowledge are in a position to establish any sort of collaboration with external actors. Despite the fact that the presence of a strong IPR protection regime is found to be a positive indicator of innovation (Krammer, 2009) , the finding of Cassiman and Veugelers (2002) is also consistent with the research study of Zhao (2006) , who explains that, irrespective of the level of protection in the host location of their operation, firms are in a position to communicate their knowledge more internally, since they are aware of possible leakages and knowledge spillovers to several external actors. Zhao (2006) has called his finding 'institutional arbitrage', since many MNCs are capable of internalizing their knowledge in order to avoid any possible spillover effects, regardless of the level of IPR protection in the environment of their operation. However, since firms are not always capable of protecting their internally produced knowledge autonomously, as well as considering the fact that MNCs are more than ever globalized, while they also incorporate numerous synergies and R&D collaborations in various geographical locations, it should be recognized that IPR protection is still considered one of the most influential institutional factors that MNCs take enormously into consideration when they decide to tap their R&D activities into a particular host location. This importance becomes even greater when possible knowledge spillovers and sensitive information leakages might occur in the case of R&D collaboration within or between firms.
Additionally, host locations with rich scientific endowments are expected to attract knowledge-intensive industries, which in turn have a positive impact on the generation of new knowledge. The role of the domestic stock of knowledge and the existence of capable human capital in science and technology are highlighted in a great number of studies on technologybased FDI (Cantwell and Mudambi, 2000; Cantwell and Piscitello, 2002; Demirbag and Glaister, 2010; Lewin et al., 2009; Narula and Guimón, 2010; Sachwald, 2008) .
Data
Sample
The data used in this study are gathered from multiple sources. Firstly, a unique survey-based dataset generated in 1989 is used 1 . This survey is based on a questionnaire that was sent to a sample of major enterprises which were principally selected from the Fortune 500 list of companies 2 . Specifically, the questionnaire was sent to MNC parent laboratories 3 and a total of 163 responses were received. This resulted in a response rate of almost 26.2%, which is a satisfying percentage, considering the international theme of the survey and the related difficulties in gathering responses from different countries at that period of time. The first section of the survey asked the respondent to provide information regarding the countries where the MNC has established R&D unit(s). Accordingly, the most important information derived is the identification of host locations in which the examined MNCs operate R&D subsidiaries. Thus, one of the main purposes of the above questionnaire was to identify the exact geographical locations where the MNCs had established R&D subsidiaries 4 .
Unfortunately, from the total of 163 responses only 57 could be used in the analysis, resulting in a final response rate of almost 9.2%. The reason for this significant sample truncation is that either some MNCs reported no foreign locations of operation, or the data which they entered were incomplete or inaccurate 5 . According to Armstrong and Overton (1977) , and in order to test for non-response bias, I proceed to a t-test by comparing the two samples (inaccurate and incomplete responses against the accurate ones). By performing a t-test on size and age data, I find no statistically significant difference (p < 0.05) between the aforementioned two samples, hence no such issue exists. Consequently, from the total of 57 usable questionnaires, it was determined that 57 parent companies own and operate 173
foreign R&D subsidiaries which are clustered in 25 host countries 6 . Table 1 portrays the cross-tabulation between the locations of the HQs and their R&D subsidiaries from the examined sample. From the following information it can be asserted that the sample's distribution is sufficiently representative as regards the already known global research activity of MNCs. Patel and Pavitt (1991) , through their renowned research study on large firms and the production of the world's technology, identify that the US accounts for almost half of the global activity, while Japan and the UK follow. These numbers are well depicted in Table 1, since American, British and Japanese MNCs are indeed well represented in this study, accounting for approximately 75% of the total responses. Apart from issue of the parent countries representation, there is also that of the host countries in which the 173 R&D subsidiaries in the sample are based.
The study by Rugman and Verbeke (2004) reports that almost 80% of large MNCs' sales take place in their home triad region (Japan, Western Europe and North America). This percentage is well depicted in this study's sample, since almost 87% of the examined overseas R&D subsidiaries are based in the triad region.
[ Table 1 foreign locations in order to measure their innovative performance in terms of quantity (i.e., patent generation). Moreover, the USPTO database provides additional data regarding inventor-specific characteristics (company, location), which can be used in order to identify the source of the produced knowledge (patent), as well as co-inventor information which gives the opportunity to capture the degree of R&D collaboration with either internal (HQ and sister subsidiaries), or external (firms and universities) actors.
Thirdly, using aggregate (country) level data, I am in a position to examine the impact of location-related factors on the innovative performance of R&D subsidiaries. These data include institutional (NIS) factors (such as the level of the Intellectual Property Rights regime), the degree of scientific endowment richness (such as the number of scientific publications), and other location-related data, which are used in order to control for unobserved effects on innovative performance (such as the subsidiary's geographical and cultural proximity to the HQ location).
Variables
Dependent variable
Innovative performance: This measure is estimated by examining the total number of patents applied for by the R&D subsidiary within a 5-year window 7 . As has been already mentioned, I make use of the USPTO database in order to collect this information, since it is already known that USPTO is the most accurate and reliable patent database, while it is widely used by leading researchers and professionals. The USPTO search engine provides a great range of search options in order to observe the patent information with increased accuracy. More precisely, since I am interested in the patent activity of R&D units located in multiple locations, I set up the search by using the assignee name (e.g. VOLVO), the host invention location (e.g. Germany), as well as the 5-year window in which I am interested 8 . The total number of patents for this specific window is the measure for the innovative performance each R&D subsidiary has produced.
Independent variables 3.2.2.1. Firm level variables
7 I use this specific 5-year period since the majority of the existing research studies allow for a 5-year window in order to observe the forthcoming patent activity of the examined subsidiaries, starting from the year that the survey took place. 8 For observing the exact year of innovation I use the application date of the patent.
Cooperation is a term for which numerous and multidimensional definitions have been given in the past. In reality, it is very difficult for someone to give an explicit definition and characterization (Katz and Martin, 1997) . A traditional measure of cooperation is coauthorship, which was first introduced by Smith (1958) and further investigated by various other researchers (Glanzel and Schubert, 2004; Melin and Persson, 1996; Subramanyam, 1983) . What they all suggest is that such a proxy can be used as an efficient estimator as concerns the level of cooperation between researchers. In terms of this research study, collaboration can take the form of patent co-authorship. Indeed, in many recent studies researchers make use of co-authored patent data in order to identify the degree of cooperation between scientists. More precisely, Mudambi et al. (2007) use co-authored patent data in order to identify the effect of intra-teamwork on the knowledge generation of the R&D subsidiary. Likewise, Lahiri (2010) uses patent co-authorship as a measure of intraorganizational linkage between the scientists of the firm, who are located in different countries. Furthermore, Yamin and Otto (2004) incorporate the same sort of data (coauthorship of patents) in order to evaluate the degree of joint research and collaborative knowledge-sharing among inventors from different institutions. From the above, it becomes noticeable that patent co-authorship has been integrated as a rather efficient and realistic measure of intra-, inter-and extra-organizational research collaboration. Accordingly, the following variables are created using co-authorship data.
International cooperation: This variable is measured as the number of patents in which the inventors are reported to be from two or more international locations. The USPTO search engine provides patent information in regard to the inventor's exact location when the patent application was submitted to the USPTO. By examining such information, the author is able to identify whether the patent is a product of international cooperation between inventors in multiple geographic locations. The proxy for this measure is developed by dividing the total number of patents in which two or more inventors are based in different international locations by the total number of patents applied for to the USPTO for the 5-year period examined. A similar technique has been implemented by Nerkar and Paruchuri (2005) and Lahiri (2010) , but in order to measure intra-organizational linkages between subsidiaries.
Parent cooperation: Apart from international linkages there is also a particular interest in identifying whether innovation in R&D subsidiaries occurs in association with their HQs' involvement. In order to examine such a relationship, I make use of the existing patent information. More precisely, I examine whether the patent which is assigned to the R&D subsidiary I am interested in has reported its HQ (parent company) as co-inventor, including the location where the HQ is based. This measure is created by dividing the sum of the patents in which such a relationship (HQ as co-assignee) is reported by the total number of patents assigned to the R&D subsidiary for the 5-year period examined.
Subsidiary cooperation:
Similarly to the previous variable, I calculate this measure by examining whether the patent's co-inventor is a sister R&D subsidiary 9 . Again, I divide the sum of the patents in which such a relationship occurs (the co-inventor appears to be a sister R&D subsidiary) by the total number of patents registered by the examined R&D subsidiary for the 5-year period of interest.
External firm cooperation: Knowledge, apart from the fact that it can be assimilated by either inter-or intra-firm sources, can also be derived from various extra-firm activities. Many R&D units develop ties with external institutions (firms, independent research labs, universities, public research institutions, etc.) in order to draw on the existing or potential knowledge of external actors. This specific variable measures the degree of external firms' involvement in the R&D subsidiary's innovation process. In particular, I estimate this measure by identifying whether the patent's co-assignee name is an external firm located in either the host or another location. As for the synthesis of the two previous variables, I divide the sum of the patents in which a subsidiary -external firm co-invention relationship is observed by the total number of patents which are registered by the R&D subsidiary for the 5 year period examined.
University cooperation: Universities are considered as one of the most powerful sources of knowledge on which MNCs' research centers rely. Following the same methodology as for the previous variable, I estimate the degree of subsidiary -university cooperation by dividing the number of inventions produced via such cooperation by the total number of patents developed in the examined R&D subsidiary for the aforementioned 5-year period. Accordingly, Table 2 presents the descriptive statistics of the data.
HQ (parent) level variables
[ Table 2 goes about here]
Research method
Multilevel model (MLM)
10 Both geographical and cultural distance data were gathered from Institute for Research on the International Economy (CEPII).
Hierarchical and multilevel models are predominantly used in social and life sciences, while experimental studies also make substantial use of this particular statistical approach.
Interestingly, the MLM has increasingly attracted the interest of social scientists, while management and international business scholars have started embracing this new research method more than ever before. Evidence shows that the MLM is now considered as the most effective research method for analyzing multiple phenomena and behaviors across different levels. This particular assumption is also depicted in the recent special issues of The Academy In the case of this study, where the theme of international business meets that of innovation, it is observed that very limited research work on MLMs has been implemented until the recent past. Analytically, the author acknowledges the following recent works as influential for the extension of the above theme. Specifically, Lederman (2010) analyzes the multilevel determinants of product innovations by incumbent firms nested under three different levels (countries, firms, sectors). Also, Srholec (2010 Srholec ( & 2011 , from an economic geography point of view, introduces a multilevel approach to the geography of innovation and uses a two level model (firms and regions and firms and countries respectively) in order to demonstrate how research on geography of innovation can benefit from MLMs. The above research work portrays the increasing interest of the academic community in MLMs, while there is also evidence that academic scholars have spotted a value-added element in this particular research method, especially when their endeavors are focused on explaining multilevel determinants of innovation.
The context
The basic notion behind the MLM is its hierarchical structure. When referring to hierarchy, I
mean that multiple units are clustered under different levels (Goldstein, 1995) . The researcher is able to identify the impact of both fixed and random effects on the examined dependent variable. In other words, when an experiment or a research study is conducted, the main interest is to observe in what way the presence or absence of a specific factor affects the outcome of the examined dependent variable. On such occasions, we are only interested in the fixed (exact categories) factors that appear in the study or experiment. On the other hand, when an analysis in a particular sample is conducted, there is always the possibility that the examined factor is not fixed, and thus not entirely replicable. In such a case, different categories are presented in the study, which represent a random sample from a larger population.
From the existing MLM theory it is known that not all the multilevel data are entirely hierarchical (Hox, 2002) . Although the existing data deal with three different levels (subsidiary, HQ and host country), in reality, my model is in a non-hierarchical formation, since the assumption that the structures of population that the above data have been drawn from are hierarchical is violated (Rasbash and Browne, 2008) . Figure 1 portrays the crossclassified nature of the examined relationship more clearly.
[ Figure 1 goes about here]
The only way to tackle the non-hierarchy is to implement a cross-classified MLM, where MNC R&D subsidiaries are reported at level 1, while parent companies and host (foreign) countries are cross-classified at level 2. Accordingly, the level 1 (subsidiary level) empty (intercept-only) model can be written as:
where Y i(jk) is the innovative performance of R&D subsidiary i within the cross-classification of parent company j and host country k, while β 0(jk) is the intercept (overall mean) and e i(jk) a residual error term. Since the aforementioned model is cross-classified, the subscription (jk) denotes that the parent company and host country identifiers are both considered to be at the same level.
Since intercept β 0(jk) varies independently across both parent company j and host country k, it can be rewritten using the second level equation. Hence:
where γ 00 is the average outcome of the level 1 dependent variable, u 0j is the residual error term for the parent company j and v 0k is the residual error term for the host country k.
Therefore, substituting equation (2) for equation (1), the intercept-only (empty) model is structured as follows:
where innovative performance Y i(jk) is modeled with an overall intercept γ 00 , a residual error term u 0j for parent company j and a residual error term v 0k for host country k. Finally an individual residual error term e i(jk) for R&D subsidiary i cross-classified within parent company j and host country k is included.
Variance Partitioning Coefficient
Through the implementation of an MLM, the researcher is also able to measure the variance components which are attributed to each of the examined classifications of interest. As already known, in the MLM explanatory variables are nested under a certain level (cluster).
Each level has a totally different attitude with regard to how it explains the examined dependent variable. For instance, in the field of education it has been observed that the effect of schools accounts for almost 5-20% of the differences in the income of individuals (Goldstein et al., 2002) . Another example is drawn from the study by Mani et al. (2007) , who investigate the ownership structure of foreign direct investment by Japanese firms and find that heterogeneity of both firms and nations accounts for almost 35% on the mode of entry and 16% on the level of equity. Likewise, a recent study by Ohlsson et al. (2012) shows that individual differences in self-employment are attributed to country of birth for 8-10% and labour market areas for 12-14%.
In this study I am interested in explaining the degree to which the heterogeneity of HQs' 
Model specification
The upper measure (i.e. VPC) shows why Ordinary Least Squares (OLS) is often unsuitable for estimating models using multilevel data, since the latter assumes that this correlation (i.e.
11 VPC is also known as intra-class correlation (ICC).
VPC) is equal to zero (Fielding and Goldstein, 2006) . Furthermore, by estimating multilevel data with standard regression methods (such as OLS regression), we are frequently led to an underestimation of standard errors (Snijders and Bosker, 1999) Accordingly, by adding the explanatory and control variables in the intercept-only model (3), the final model is structured as follows:
where Ln(1+Y i(jk) ) is the dependent variable measuring the innovative performance of R&D subsidiaries, F i(jk) is a vector of firm level variables, P j is a vector of parent company variables, H k is a vector of host country characteristics, while C and host country level control variables respectively. Additionally, an overall intercept γ 00 , a residual error term u 0j for parent company j, a residual error term v 0k for host country k and an individual residual error term e i(jk) for R&D subsidiary i cross-classified within parent company j and host country k are included.
Results
Multicollinearity issues
A quite frequent problem faced in regression analyses, particularly when a large number of dummy variables are used, is the presence of multicollinearity (Hair et al., 1998) . The possible presence of multicollinearity can be identified through the correlation matrix, where variables can be highly, but imperfectly, correlated (Greene, 2003) . In such a case, and although the regression model is processed, it is almost certain that severe statistical problems will arise and the model will turn out to be of insufficient quality. The correlation matrix (Table 3) indicates that the possible presence of multicollinearity may hold for three variables (IPR_regime, ln_Publications and ln_GDPPC). In order to further assess whether multicollinearity is an issue, I proceed to estimate the variance inflation factors (VIFs) for each coefficient. The results reported in the following Table reveal that the VIFs scores range from 1.09 to 6.17. The general assumption is that no significant multicollinearity exists if the VIFs scores are less than 10, and hence it can be assumed that multicollinearity is not an issue in our case.
[ Table 3 goes about here]
VPC estimates
As also highlighted in the methodology section, one of the most important aspects of the MLM is the measurement of the variance components which are attributed to each of the examined classifications (HQ, host country and R&D subsidiary). The empty model in Table   4 (Model A) reports the variance components corresponding to all the aforementioned levels.
From the estimates it is suggested that approximately 16.27% of the total variance is attributable to the HQ level, while 4.83% of the variance is attributable to the host location level. In total, it can be seen that 21.10% of the total variance is credited to HQ and host location (level 2) characteristics, while the remaining 78.90% is ascribed to other factors. The findings reveal that HQ attributes are almost four times more influential than host location aspects, in respect to their total impact on the R&D subsidiary's innovative performance.
[ Table 4 goes about here]
Since HQ and host location variation coefficients are larger than their standard errors, it is suggested that a still significant variation accounts for both levels. Hence, the incorporation of level 2 variables in the model is considered crucial in order to explain some of the unobserved variance. Accordingly, in model C, when parent company (HQ) predictors are incorporated the total VPC accounts for 14.24% of the total variance, while in model D, when host country characteristics are included the total VPC is truncated to 5.86%. Finally, in model E a set of control variables corresponding to both subsidiary and host location levels are added. In the final model (model E) the results indicate that a very small amount of variation is still considered as unexplained (1.33%), while the standard errors are no longer larger than the variation coefficients. The results indicate that the inclusion of the higher level variables has accounted for a great portion of the variance in the examined dependent variable.
Estimates of MLM explanatory variables
As can be observed from Table 4 , the cross-classified MLM was implemented following a stepwise regression. Apart from the VPC estimates which show that model E explains almost perfectly the unobserved variation of the level 2 variables, there is also evidence from the deviance (-2LL) statistic suggesting that the final model (model E) is greatly preferable to all the previous models. In particular, a quite significant difference (ΔDeviance Α-Ε = 39.598) among the deviances of models A and E is observed.
Concerning the regression estimates, it is suggested that cooperation between scientists belonging to different nationalities has a significant and positive impact on the subsidiary's innovative performance. This result is accompanied by a highly significant coefficient reported in all stages of the model. Regarding the remaining four level-1 explanatory variables, the results indicate no significant impact on the examined dependent variable.
There is only a slightly significant and positive impact of parent ( 
Conclusion
Contribution of the study
Following a traditional and well-studied IB theme, this paper has attempted to examine the triangular relationship between the R&D subsidiary, the HQ and the host location, and their overall impact on the former's innovative performance by applying a multilevel methodology on each examined classification. Although the examined topic is considered to be a wellstudied theme nowadays, there are still some hidden aspects that this study has aimed to bring to attention. First, although the aforementioned relationship is associated with three interrelated parameters, each one corresponding to a different level (classification), the majority of the existing studies have neither considered nor identified the multilevel nature of this relationship. Second, this paper adopts a methodological approach providing, apart from the cross-classified multilevel regression results, also the VPC measure, under which the level of variance for each examined classification is accordingly reported. Hence, apart from the factors shaping the level of the subsidiary's innovative performance, the study contributes by providing information on the extent to which HQ and host country characteristics are less or more important in explaining the R&D subsidiary's level of innovative performance.
The VPC estimates provided evidence that the variance attributable to the HQ (parent company) level is roughly four times greater than the variance accountable to the host location level, while in total, the second (higher) level factors account for approximately 21% of the total variance. It becomes obvious that innovative performance is a factor enormously determined by the HQ's decisions, rather than the subsidiary's host location characteristics.
Although the existing IB theory and related empirical studies have treated these two classes (HQ and host location) almost equally, the findings suggest that the HQ plays a vastly superior role as concerns the impact on the innovative performance of foreign-located R&D subsidiaries.
As regards the cross-classified multilevel regression estimates, the findings have shown that cooperation between multinational scientists is found to have a strong and positively significant effect on the level of innovative performance produced in the examined subsidiaries. It seems that diversification in terms of nationalities is identified as a factor of critical importance for R&D subsidiaries' innovative performance. The empirical results also suggest that R&D units mandated to produce new products in the present industry are positively associated with innovative performance, while those mandated to complement the existing technological activities by developing improvement techniques for the MNC's existing products show a rather negative effect on the R&D unit's innovation. It is already known that globalization of innovation may occur in several ways (Archibugi and Iammarino, 1999; Kuemmerle, 1997) . However, the present findings reveal that MNCs which move toward the wave of global generation of innovations and global technological collaborations are more likely to perform better in terms of innovation generation.
Limitations and suggestions for future research
Considering the theme of this study, as well as the complexity and multidimensionality of the incorporated model, the author cannot ignore the possible limitations of this research. First, due to the nature of our data, it was not feasible to incorporate some valuable and sensitive control variables that traditionally affect the level of innovation, such as the R&D subsidiary's size and age. Second, although the study has brought a rather informative methodological insight to our attention, it should also be kept in mind that the data incorporated in this model are in a cross-sectional rather than panel data formation. Hence, the author was not able to test whether the examined factors may or may not have a particular evolution over time. Third, another issue that should also be considered is the number of group observations (cases) incorporated at level 2. Maas and Hox (2005) indicate that a minimum of 30 observations at level 2 is usually required in order to estimate an MLM with robust results. In this study, the examined cross-classified MLM has two second (higher) level groups. While the first (HQ) includes 57 observations, the second (host country) is based on 25 observations, which is a slightly lower amount than that suggested by Maas and Hox (2005) . However, since the above number does not greatly differ from the 'rule of thumb' of 30 observations, it can be reasonably claimed that no serious estimation problems exist in the model.
Nevertheless, and to the best of the author's knowledge, a considerable research gap in the field of MLM and its application in IB studies and particularly in R&D subsidiaries'
innovative performance is observed. The above facts give a value-added element to the present study, while the implementation of an MLM may serve as an inspiration for other researchers who are interested in hierarchical and multilevel studies. While the proportions of these levels may have been modified in recent years and the examined factors may now be less or more significant due to a variety of economic, political and environmental changes in the global scene, the author believes that the present study has managed to motivate and show the way toward multilevel research on the examined and related fields when more up to date data become available.
Consequently, future research can be focused on the same theme but following an even more complex cross-classified MLM, by incorporating data from other second level classifications, such as sister R&D subsidiaries which are located in other foreign locations, or even by introducing a level for home country characteristics. The latter may be a useful instrument, adding to our existing knowledge by measuring the level of variance attributed to home and host embeddedness of the R&D subsidiary. In general, it can be assumed that, due to the heterogeneity of parameters surrounding the MNC, an MLM is the most appropriate estimation technique for providing answers to unobserved characteristics. Total (H) corresponds to N=173 R&D subsidiaries based in 25 host countries. Total (P) corresponds to N=57 parent companies based in 11 home countries. 
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